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An Adaptive Management Plan for the Natural Lands Section of Morris
Arboretum of the University of Pennsylvania
Abstract
The Morris Arboretum of the University of Pennsylvania is a public garden and educational institute located
in the northwest corner of Philadelphia County, Pennsylvania. This project has assembled an adaptive
management plan for the Natural Lands Section of Morris Arboretum. The framework for an adaptive
management plan includes the following steps: (1) assessment of the current status of the site; (2)
determination of future desired conditions with measurable objectives; (3) design and implementation of
ways to accomplish desired objectives; and (4) monitoring and evaluation.
Physical conditions including geology, hydrology, soils and topography were obtained to gain information
about the Natural Lands Section. A botanical survey of the canopy, understory and herbaceous layers was
conducted to gather baseline data on the abundance and diversity of plant species. With existing knowledge
and data gained through the survey, descriptions of the desired conditions with measurable objectives were
described in moderate detail. Monitoring and evaluation is a critical component of an adaptive plan, however
the timeline for the task is beyond the scope of this project. The results of this project further reveal the
ecological issues associated with an urban landscape disturbed by the negative impacts from overpopulation
of deer and invasive plant species. Overall, this project has assembled an adaptive management plan for a
variety of purposes including operational management, planning, and fundraising for future development.
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educational	 institute.	 It	 promotes	 an	 understanding	 of	 the	 relationship	 between	
plants,	 people	 and	 place	 through	 programs	 that	 integrate	 science,	 art	 and	 the	
humanities.	 	 The	 Arboretum	 conducts	 four	 major	 activities:	 education,	 research,	
outreach,	and	horticultural	display.		As	the	official	Arboretum	of	the	Commonwealth	
of	 Pennsylvania,	 the	Morris	Arboretum	of	 the	University	 of	 Pennsylvania	 provides	







an	 adaptive	management	 plan	which	 includes	 the	 following	 steps:	 (1)	 assessment	 of	 the	
current	status	of	the	site;	(2)	determination	of	future	desired	conditions	with	measurable	




Section	 include:	 Bald	 Cypress	 Woods,	 Meadow/Field,	 Penn’s	 Woods,	 Riparian	 Corridor,	








the	Arboretum,	serves	as	 the	entrance	corridor	and	a	portion	of	 the	garden	perimeter.	 It	









landscape	 that	 the	Arboretum	now	occupies	was	 like	 in	 the	 past.	 	 But,	 even	 if	we	 had	 a	
detailed	picture	of	the	former	vegetation,	too	much	disturbance	has	occurred	to	be	able	to	






assess,	 design,	 implement,	 monitor,	 evaluation	 and	 adjust.	 	 	 Adaptive	 management	 is	 a	
systematic	 approach	 for	 improving	 resource	management	by	 learning	 from	management	
outcomes.	 	 It	 involves	 exploring	 alternative	 ways	 to	 meet	 a	 management	 objective;	
predicting	 the	 outcomes	 of	 alternatives	 based	 on	 the	 current	 state	 of	 knowledge,	
implementing	 one	 or	 more	 of	 these	 alternatives,	 monitoring	 to	 document	 the	 effect	 of	



















The	 Morris	 Arboretum	 is	 located	 within	 the	 Wissahickon	 Watershed,	 which	
encompasses	 a	 64	 square	mile	 drainage	 area.	 The	Wissahickon	Creek	 stretches	 22	miles	
from	the	headwaters	in	Montgomeryville	to	its	confluence	with	the	Schuylkill	River.		Paper	
Mill	Run,	 a	 small	 tributary	of	 the	Wissahickon	Creek,	 flows	 through	 the	 floodplain	 at	 the	









the	 Atlantic	 Coastal	 Plain	 and	 the	 foothills	 on	 the	 eastern	 side	 of	 the	 Appalachian	




Whitemarsh	 Valley	 which	 is	 underlain	 by	 limestone	 of	 the	 Conestoga	 Formation	 and	
dolostone	of	the	Ledger	Formation.		The	soils	on	these	formations	are	almost	neutral	with	a	
pH	between	6.5	and	7.5	and	are	rich	in	essential	nutrients	including	calcium,	phosphorus	
and	potassium	(USDA:	NRCS	2013).	 	Chickies	Quartzite	was	 formed	during	 the	Cambrian	
Period	over	550	million	years	ago	 (USDA:	NRCS	2013).	 	 It	 is	 a	very	hard	 rock	and	highly	
resistant	 to	 weathering	 thus	 forming	 a	 high	 point	 in	 the	 land.	 This	 prominent	 ridge	
stretches	through	the	garden	in	an	east	–west	direction.		At	the	highest	point	along	the	trail	
in	 Penn’s	Woods	 the	 bedrock	 protrudes	 along	 steep	 slopes	 overlooking	 the	Wissahickon	
Creek.			This	natural	feature	provides	a	beautiful	view	and	gathering	area	for	small	groups.		











silt	 loam	 (Ha),	 which	 	 occupies	 a	 large	 portion	 of	 the	 floodplain,	 and	Manor	 loam	 (Ma),	
which	 occupies	 the	 majority	 of	 the	 upland	 area	 including	 Penn’s	 Woods	 (USDA:	 NRCS	
2013).	 	 Map	 3	 depicts	 the	 soils	 within	 the	 site.	 	 Table	 1	 lists	 the	 present	 soil	 types	 and	




















































































































































Understory	 and	herbaceous	 cover	was	 inventoried	utilizing	 fifty	 randomly	 located	
100	 m2	 plots,	 refer	 to	 Map	 4	 for	 the	 location	 of	 these	 plots.	 The	 plots	 were	 surveyed	
between	March	and	September	2014.		Plot	center	points	were	marked	with	metal	rebar	and	
located	 with	 GPS.	 The	 understory/shrub	 layer	 was	
quantified	by	estimating	percent	 cover	of	woody	plants	
less	 than	 12	 cm	DBH	 and	more	 than	 1	m	 in	 height	 for	
each	species	present.		
The	 inventory	 of	 herbaceous	 plants	 (including	
small	woody	 species	 less	 than	 1	m	 tall)	was	 conducted	
within	 ten	 1m2	 square	 plots	 nested	within	 the	 100	m2	
understory	 plots.	 	 The	 plots	 were	 aligned	 along	 the	
north‐south	axis	of	the	larger	plot	as	shown	in	Figure	1.	
Within	each	plot	all	plants	less	than	one	meter	tall	were	
identified	 and	 percent	 cover	 of	 each	 species	 was	
estimated.		
Botanical	Survey	Calculations		
Relative	 importance	 value	 (RIV)	 was	 calculated	 for	 the	 canopy/tree,	
understory/shrub	and	herbaceous	species.	The	data	are	included	in	Appendix	3:	Botanical	
Survey	2014‐	Trees,	Appendix	4:	Botanical	Survey	2014‐Understory/Shrubs,	Appendix	5:	
Botanical	 Survey	 2014‐Herbaceous	 Data,	 Bald	 Cypress	 Woods,	 Penn’s	 Woods,	 Riparian	
Corridor,	South	Woods,	Wetlands,	Wetland	Woods.	


































































Desired	 future	 conditions	 of	 the	 Natural	 Lands	 Section	 include	 (1)	 increased	





also	 briefly	 lists	 potential	 projects	 for	 the	 upcoming	 year.	 	 This	 table	 can	 be	 found	 in	
Appendix	5:	Management	Action	Plan	and	Proposed	Projects	2015.	The	projects	listed	can	guide	
a	deeper	discussion	in	February	during	the	horticulture	section	reviews	with	the	Director	
of	 Horticulture	 and	 Chief	 Horticulturist.	 	 Financial	 support	 outside	 of	 the	 regular	
operational	 budget	 is	 required	 for	 some	 of	 the	 proposed	 projects.	 For	 simplicity	 an	
estimated	dollar	amount	 is	 included	to	 indicate	 the	scale	of	 the	project.	 It	 is	displayed	as	
hundreds	 of	 dollars	 ($),	 thousands	 of	 dollars	 ($$)	 or	 hundreds	 of	 thousands	 of	 dollars	
($$$).		
Desired	future	conditions	have	been	recommended	based	on	current	knowledge	of	
site,	 physical	 conditions,	 goals	 and	 feasibility	 of	 the	Natural	 Lands	 Section.	 	 The	 desired	





















This	 species	 grows	 naturally	 within	 the	 Atlantic	 Coastal	 Plain	 as	 far	 north	 as	 southern	
Delaware.		
The	 records	 for	 this	 section	 are	 fragmentary,	 however	 several	 pieces	 of	 evidence	
can	 be	 traced	 within	 old	 maps	 and	 bulletins.	 The	 1909	 Compton	 Atlas	 displays	 several	
interesting	features	within	the	site	including	a	stone	structure	labeled	“water	trough;”	and	
a	 depression	with	 drainage	 tiles	 guiding	water	 outward	 towards	 the	Wissahickon	 Creek	
(Foss	2013).		Several	old	specimen	trees	exist,	dating	back	to	at	least	1909.		Many	of	the	old	
trees	 have	 large	 cavities	 and	 deadwood	which	 provide	 structure	 and	 habitat	 within	 the	
forest.	 In	 particular,	 there	 is	 one	 very	 fine	 specimen	of	Carya	ovata;	 there	 are	 also	 large	
specimens	of	Salix	nigra,	Quercus	sp.	and	several	Liriodendron	tulipifera	(Foss	2013).		
Currently	the	primary	visitors	of	this	section	are	bird	watchers,	either	as	individual	
visitors	 or	 in	 organized	 groups.	 	 The	 goose	 management	 team	 also	 patrols	 the	 area	 on	





There	 are	 substantial	 groves	 of	 Gymnocladus	 dioicus,	 see	 Figure	 4,	 on	 the	 northeastern	
edge,	 and	Diospyros	 virginiana	 on	 the	 southwestern	 edge.	 	 Nonnative	 trees,	 which	 have	
invaded	the	canopy,	include	Acer	platanoides,	which	is	within	the	top	third	of	the	RIV	list,	as	
well	as	Catalpa	sp.	and	Paulownia	sp.	Native	tree	seedlings	recorded	in	the	herbaceous	plots	
include	 Acer	 negundo,	 Fraxinus	 sp.,	 Carya	 cordiformis,	 Gymnocladus	 dioicus,	 Liriodendron	
tulipifera,	Liquidambar	styraciflua	and	Taxodium	distichum. 	
The	understory	is	sparse,	the	most	prolific	native	tree	species	in	this	 layer	include	









The	 native	 herbaceous	 layer	 is	 sparse,	 however	 some	 species	 had	 relatively	 high	
RIV’s,	 including	 Ageratina	 altissima,	 Geum	 canadense,	 Impatiens	 capensis	 and	 Persicaria	
virginiana.	Most	 native	 herbaceous	 plants	 occurred	 at	 a	 minimal	 level,	 however	 several	
worth	 noting	 include	 Sagittaria	 latifolia,	 Sicyos	 angulatus	 and	 Symplocarpus	 foetidus.	
Chelone	glabra,	 is	 a	 native	 herbaceous	perennial,	 often	 found	 along	 stream	banks	 and	 in	
wet	 woods.	 Although	 it	 was	 not	 captured	 during	 the	 botanical	 survey	 it	 was	 observed	
growing	well	 in	 the	Bald	Cypress	Woods,	 see	Figure	5.	 	Nonnative,	 invasive	plants	which	
dominate	 this	 layer	 include	 Aegopodium	 podagraria,	 Alliaria	 petiolata,	 Iris	 pseudacorus,	
Lonicera	japonica,	Lysimachia	nummularia,	Microstegium	vimineum	and	Ranunculus	ficaria.		
Desired	Future	Conditions	with	Measurable	Objectives	
The	Bald	Cypress	Woods	 should	be	 linked	 to	 the	adjacent	Riparian	Corridor.	 	The	
forest	cover	should	be	expanded,	by	approximately	fifty	meters	in	a	North/South	direction,	
to	 increase	 contiguous	 forest	 canopy	within	 the	 Natural	 Lands	 Section.	 Extending	 forest	
cover	 helps	 to	 achieve	 ecological	 benefits	 directly	 associated	 with	 goals	 of	 the	 Natural	
Lands	 Section	 which	 include	 improving	 habitat,	 reducing	 edge	 effects	 and	 potentially	
reducing	storm	water	flow.	In	addition,	the	expansion	of	forest	cover	will	reduce	meadow	
cover	and	maintenance	within	the	East	Quadrant.		
The	 harsh	 transition	 between	 forest	 cover	 and	 meadow,	 see	 Figure	 2,	 should	 be	
softened	with	pockets	of	native	shrubs	and	flowering	herbaceous	plants.	The	visible	edge	
along	Northwestern	Avenue	should	be	presentable	and	interesting	to	passersby.	This	may	
include	 species	 such	 as	 Cornus	 florida,	 Cercis	 canadensis,	 Leucothoe	 racemosa	 and	
Liquidambar	styraciflua.	The	pedestrian	and	maintenance	road	should	provide	a	safe	route	
and	reduce	future	compaction	along	the	riparian	corridor.		
Plant	 composition	 should	 rely	 on	 native	 plants	 and	 be	 compatible	 with	 adjacent	
forested	 landscapes	 such	 as	 the	 Wissahickon	 Valley.	 The	 composition	 and	 diversity	 of	
native	species	should	be	improved.		Additional	desirable	plants	include	species	associated	















 Plant	 masses	 of	 native	 shrub	 and	 herbaceous	 plants	 to	 begin	 to	 create	 a	 soft	
transition	between	the	forest	and	meadow.		
 Create	an	opening	or	boardwalk	to	provide	a	view	of	the	Taxodium	knees.			


















































the	 Arboretum.	 They	 also	 function	 to	 better	 manage	 storm	 water	 and	 should	 be	 an	
additional	cover	type	to	display	best	management	practice.		
Current	Conditions	
There	are	 two	 locations	of	 fields,	adjacent	 to	 the	Wetland	and	another	adjacent	 to	
the	Bald	Cypress	Woods,	as	shown	in	Map	2.	Phalaris	arundinacea	dominates	these	areas;	
other	nonnative	 invasive	plants	which	occur	 in	 these	 fields	 include	Symphytum	officinale	
and	 Phragmites	 australis.	 Experimenting	 with	 mowing	 time	 has	 allowed	 some	 desirable	
plants	 to	 be	 expressed	 in	 small	 numbers	 including	 Asclepias	 incarnata	 and	 Vernonia	
noveboracensis	as	seen	in	Figure	6.		
A	 comprehensive	 study	 of	 the	 meadow	 seedbanks	 was	 completed	 by	 Emma	
Williams	 as	 an	 intern	 project	 in	 2013.	 Results	 from	 her	 study	 indicate	 that	 Phalaris	
arundinacea	 dominates	 the	 seed	 bank	 (Williams	 2013).	 	 Efforts	 to	 restore	 and	 diversify	
expansive	 areas	 which	 are	 overrun	 with	 P.	 arundinacea	 could	 prove	 to	 be	 inefficient.	
Rather	 it	may	be	more	productive	 to	 focus	on	creating	patches	of	desirable	native	plants	
within	the	meadows.		
The	 meadows	 are	 invaded	 with	 additional	 nonnative,	 invasive	 plants	 including	
Alliaria	petiolata,	Ampelopsis	brevipedunculata,	Artemisia	vulgaris,	Cirsium	arvense,	Lonicera	
japonica,	 Microstegium	 vimineum,	 Lythrum	 salicaria,	 Phalaris	 arundinacea,	 Ranunculus	
ficaria	and	Rosa	multiflora	(Williams	2013).	Native	species	which	dominate	the	meadows	
and	limit	diversity	include	Solidago	canadensis,	Solidago	gigantea	and	Sorghastrum	nutans	
(Williams	 2013).	 	 	 A	 federally	 noxious	 plant,	 Galega	 officinalis,	 is	 common	 within	 the	
entrance	meadows.	 This	 plant	 is	 toxic	 to	 goats,	 sheep	 and	 cattle.	 Our	 close	 proximity	 to	
Erdenheim	Farm	makes	the	control	of	this	plant	a	high	priority.	








an	 option	 of	 best	 management	 practice	 for	 floodplains.	 	 Future	 planning	 and	 changes	
within	 the	 meadows	 should	 consider	 maintenance	 feasibility	 and	 interpretation.	 The	




The	 meadows	 provide	 food	 and	 cover	 for	 resident	 and	 migratory	 birds.	
Management	 must	 coordinate	 practice	 and	 timing	 with	 overwintering	 insects	 and	 bird	
nesting	 season.	 Avoiding	 mowing	 between	 April	 1	 and	 July	 15	 reduces	 direct	 injury	 to	




insect	 life	 in	 meadows,	 Doug	 Tallamy	 recommends	 mowing	 in	 early	 March	 after	 most	
insects	have	emerged	(2007).	 	By	adopting	an	ecological	approach	and	understanding	the	




the	 site	 for	 ecological	 purposes.	 Mowing	 schedules	 may	 possibly	 be	 reduced	 once	 the	
amount	 of	 invasive	 plants	 is	 reduced	 to	 once	 per	 year	 or	 every	 two	 years	 to	 interrupt	
natural	succession.	Until	 then	the	rigorous	yet	ecologically	safe	mowing	regime	will	be	 in	
place	to	reduce	woody	species	and	allow	for	invasive	plant	control.		 
Physical	 conditions,	 such	 as	 proximity	 to	 the	 floodplain	 and	 full	 sun	 light,	 have	
limited	 the	 diversity	 within	 the	 meadows.	 	 They	 are	 highly	 invaded	 with	 native	 and	
nonnative	 species	 so	 initial	 control,	 upkeep	 and	monitoring	will	 be	 critical	 in	 any	 future	
meadow	restoration.		
Fields	 have	 been	maintained	 to	 create	 an	 open	 view	which	 has	 been	 the	 desired	












Plant	 composition	 should	 rely	 on	 native	 plants	 and	 be	 compatible	 with	 adjacent	
forested	landscapes	such	as	the	Wissahickon	Valley.	It	is	desirable	that	the	meadows	have	a	















































































In	 the	 spring	 of	 2014	 Trail	 Specialists,	 Valerie	 Naylor	 and	 Steve	 Thomas,	 were	
contracted	for	significant	improvements	to	the	trail	which	connects	the	wetland	area	to	the	
formal	parts	 of	 the	 garden	 including	 the	Visitor	Center	 and	Fernery.	 In	 conjunction	with	
trail	improvements,	allocations	also	supported	planting	the	trail	corridor	with	native	trees,	
shrubs	 and	 herbaceous	 plants.	 	 Some	 plants	were	 installed	 in	 the	 fall	 of	 2014.	 The	 trail	
improvement	 project	 was	 supported	 by	 Bowman	 Properties,	 David	 Orthwein,	 Marshall‐
Reynolds	Foundation	and	Maysie	Starr.	





of	 contiguous	 forest	 within	 the	 Arboretum.	 The	 canopy	 is	 dominated	 by	 native	 species	
including	Fagus	grandifolia,	followed	by Acer	rubrum, Betula	lenta, Cornus	florida, Fraxinus	
sp.,  Nyssa	 sylvatica,  Prunus	 serotina,  Quercus	 sp.	 and	 Tsuga	 canadensis.	 Nonnative	 trees	
which	have	 invaded	the	canopy	include	Tetradium	daniellii	which	was	 in	the	top	 five	RIV	
and	Phellodendron	amurense.		Native	trees	captured	in	the	shrub	plots	include	Acer	rubrum,	
Betula	 lenta,	Carpinus	 caroliniana,	Fagus	grandiflora,	Halesia	 carolina,	Magnolia	 tripetala,	
Nyssa	sylvatica	and	Prunus	serotina.	Native	tree	seedlings	recorded	in	the	herbaceous	plots	
include	 many	 of	 the	 species	 mentioned	 above	 in	 addition	 to	 Fraxinus	 sp.	 and	 Sassafras	
albidum.	Nonnative	tree	seedlings	include	Tetradium	daniellii	and	Zelkova	serrata.	
The	 understory	 is	 sparse.	 Native	 shrubs	 captured	 within	 the	 plots	 include	
Hamamelis	virginiana,	Lindera	benzoin,	Viburnum	dentatum	and	Viburnum	prunifolium,	yet	
the	 RIV	was	 low	 for	most	 of	 these	 species.	 Nonnative,	 invasive	 shrubs	 including	Akebia	
quinata,	 Aralia	 elata,	 Euonymus	 alatus,	 Berberis	 thunbergii,	 Celastrus	 orbiculatus,	
Cephalotaxus	 harringtonia,	 Ligustrum	 ovalifolium,	 Lonicera	maackii,	 Rhamnus	 cathartica,	






Viburnum	 prunifolium	 was	 the	 only	 native	 shrub	 captured	 within	 one	 of	 the	
herbaceous	plots.		Native	herbaceous	plants	recorded	included	Ageratina	altissima,	Bidens	
frondosa,	 Carex	 digitalis,	 Eurybia	 divaricata,	 Maianthemum	 racemosum,	 Podophyllum	













The	deer	exclosure	below	 the	service	 road	was	 installed	 in	2010,	 it	 functions	as	a	
larger	 scale	 deer	 protection	 strategy	 and	 should	 help	 in	 restoring	 a	 section	 of	 the	
woodland.	 	This	area	should	be	a	high	priority	 to	maintain	and	 improve	 the	 forest	 cover	
with	native	trees,	shrubs	and	herbaceous	plants.	Eventually	 the	area	 inside	the	exclosure	
should	 represent	 density	 seen	 within	 a	 healthy	 forest.	 	 	 It	 also	 serves	 for	 public	
interpretation	of	deer	overpopulation	and	its	impact	on	forests.		
This	area	has	gained	increasing	attention	within	the	Arboretum	and	therefore	is	of	
high	 priority	 for	 management.	 It	 is	 desired	 that	 the	 understory/shrub	 layer	 of	 Penn’s	
Woods	 be	 improved	 by	 reducing	 nonnative,	 invasive	 species.	 Native	 trees	 and	 shrubs	
should	be	planted	and	natives	which	are	naturally	 regenerating	 in	 the	understory/shrub	














 Conduct	 hazardous	 tree	 assessment,	 this	 includes	 consideration	 of	 pedestrian	
hazards	and	hazards	in	new	and	potential	restoration	areas.		
 Work	with	curatorial	 staff	to	 label	 several	 specimen	 trees	with	a	descriptive	black	
plaque	which	includes	species,	common	name	and	origin.		


































Morris	 Arboretum	 is	 located	 in	 the	 lower	 portion	 of	 the	Wissahickon	Watershed.	
The	Watershed	 includes	about	64	square	miles,	stretching	22	miles	 from	the	headwaters	
near	Montgomeryville	Mall	to	the	outflow	into	the	Schuylkill	River.	The	Watershed	supplies	
10%	 of	 Philadelphia’s	 drinking	 water.	 A	 wide	 range	 of	 human	 activities	 have	 severely	
impaired	this	natural	resource,	the	major	limitation	being	impervious	surface	coverage	and	
reduced	 ground	water	 recharge	 resulting	 in	 low	base	 flow	 and	 heavy	 flow	 velocity	 after	




upstream	 overflowing	 the	 floodplain	 area.	 Carried	 within	 the	 overflow	 is	 a	 plethora	 of	





(Delaware	 Riverkeeper	 Network	 43).	 	 Future	 contracting	 may	 be	 necessary	 along	 the	
corridor	to	properly	reduce	erosion	throughout.	
Current	Conditions		
The	 native	 trees	 which	 dominate	 the	 Riparian	 Corridor	 include	 Acer	 negundo	
followed	 by	 Acer	 saccharinum,  Fraxinus	 sp.,  Platanus	 occidentalis  and  Juglans	 nigra.	
Nonnative	 species	 include	 Catalpa	 bignonioides,	 Phellodendron	 amurense	 and  Ulmus	
carpinifolia.	Native	 trees	 in	 the	shrub	plots	 include	Acer	negundo,	Amelanchier	 sp.,	Betula	
nigra,	Carpinus	caroliniana,	Carya	cordiformis,	Fraxinus	sp.,	Juglans	nigra,	Magnolia	tripetala	
and	 Platanus	 occidentalis.	 Within	 the	 herbaceous	 plots	 tree	 seedlings	 of	 native	 species	












The	 herbaceous	 plots	 of	 Paper	 Mill	 Run	 include	 native	 plants	 such	 as	 Ageratina	
altissima,	 Bidens	 frondosa,	 Conyza	 canadensis,	 Dichanthelium	 clandestinum,	 Elymus	
virginicus,	 Equisetum	 arvense,	 Juncus	 tenuis,	 Lobelia	 siphilitica,	 Rudbeckia	 lanceolata,	
Scrophularia	marilandica,	Sicyos	angulatus,	Solidago	gigantea,	Verbena	urticifolia,	Verbesina	
alternifolia;	 and	 nonnative	 invasive	 plants	 including	 Aegopodium	 podagraria,	 Alliaria	




altissima,	 Juncus	 tenuis,	 Persicaria	 virginiana,	 Solidago	 canadensis	 and	 Verbesina	
alternifolia;	 and	 nonnative	 invasive	 plants	 including	 Allium	 vineale,	 Ampelopsis	
brevipedunculata,	 Artemisia	 vulgaris,	 Celastrus	 orbiculatus,	 Fallopia	 japonica,	 Lysimachia	
nummularia,	Microstegium	vimineum	and	Ranunculus	ficaria.		
Additional	Site	Specific	Notes		
Paper	Mill	 Run	North	 is	 planted	with	 a	 number	 of	 large	 to	 small	 trees	 and	 a	 few	






invasive	 plants	 including	 Ampelopsis	 brevipedunculata,	 Celastrus	 orbiculatus,	 Lonicera	
maackii,	 Lonicera	 japonica	 and	 Rhamnus	 cathartica,	 see	 Figure	 8.	 	 Among	 the	 invasive	
plants	are	several	large	patches	of	Podophyllum	peltatum	occurring	within	this	stretch.		






no	 trees	 which	 intentionally	 and	 unintentionally	 create	 view‐sheds.	 	 The	 shrub	 layer	 is	
essentially	 nonexistent,	 and	 the	 herbaceous	 layer	 is	mostly	Ampelopsis	 brevipedunculata	
and	Phalaris	arundinacea.	This	quadrant	 is	highly	visited	and	supported	by	donors;	 there	
have	been	several	past	attempts	to	restore	it.			




Although	 there	are	 trees	along	 the	stream,	a	 large	gap	exists	where	mowing	has	allowed	
only	herbaceous	plants	to	maintain	the	view.	
Deer	impact	is	heavy	throughout	the	Riparian	Corridor	as	is	evident	by	the	meager	
representation	of	 trees	 and	 shrubs	 in	 the	understory.	 	Mowing	 to	 reduce	 invasive	plants	
may	also	be	limiting	some	plants	from	reaching	the	understory.			
Desired	 Future	 Conditions	with	Measurable	Objectives‐	 Paper	Mill	 Run	 and	Wissahickon	
Creek	
Morris	 Arboretum	 Riparian	 Corridor	 should	 be	 a	 demonstration	 of	 exemplary	
watershed	 stewardship	 and	 best	 management	 practices	 with	 appropriate	 streamside	
buffers	including	a	variety	of	cover	types	ranging	from	meadow	to	forest.			
The	width	 of	 buffer	 should	 be	 expanded	 throughout	 the	Riparian	 Corridor.	 There	
are	 several	 sections	 or	 areas	 in	 which	 expanding	 the	 buffer	 would	 reduce	 meadow	
management	 and	 improve	 overall	 ecological	 function.	 The	 narrow	 buffer	 along	 the	
Wissahickon	Creek	 that	 stretches	 from	 the	Wetland	Woods	 to	 the	Northwestern	Avenue	
Bridge	has	several	large	sections	that	should	be	expanded.	Along	Paper	Mill	Run	there	are	
stretches	in	which	the	buffer	is	less	than	10	meters	wide,	these	areas	should	be	expanded.	
The	 narrow	buffer	 upstream	of	 the	 East	 Brook	 to	 the	 South	Woods	 is	 approximately	 55	
meters	 long	and	should	be	widened.	Expanding	the	buffers	includes	planting	them	with	a	
variety	 of	 native	 trees,	 shrubs	 and	 herbaceous	 plants.	 Issues	 outside	 the	 skills	 of	 the	
horticulture	department	should	be	identified	as	future	contracted	projects.	However,	in	the	







prior	 restoration	efforts	and	which	are	 less	 impacted	by	nonnative,	 invasive	plants.	High	
priority	areas	include	Paper	Mill	Run	north,	south	and	east.	 	Management	action	includes	
control	 of	 nonnative,	 invasive	 plants	 and	 planting	 native	 trees,	 shrubs	 and	 herbaceous	
plants.	Young	trees	within	Paper	Mill	Run	north,	south	and	east	are	maturing	well,	however	
there	are	not	many	younger	plants	 to	replenish	 the	canopy.	 	Trees	and	shrubs	should	be	
planted	on	a	timescale	to	replenish	and	support	a	healthy	age	regime.			
Paper	Mill	Run	West	 is	highly	 invaded.	Restoration	will	be	a	 large	undertaking	 for	
the	Arboretum,	funding	and	timing	should	be	well	thought	out	prior	to	any	heavy	removals.		
The	 riparian	 areas	 encompassed	 by	 the	 Arboretum	 play	 a	 role	 in	 the	 larger	 picture	 of	
stream	 health.	 Desired	 views	 and	 openings	 within	 the	 Riparian	 Corridor	 should	 be	
identified.	 Unintended	 openings	 within	 the	 buffer	 should	 be	 planted	 or	 management	
practice	altered	to	allow	succession	to	proceed.		


















































edge	where	a	 large	 rusted	 iron	bowl	 lies	abandoned	next	 to	an	elevated	accumulation	of	
rubble.		Until	recently	this	area	was	a	dumping	site	for	garden	debris.		




In	 the	 fall	 of	 2014	 the	 fernery	 trail	 head	was	 planted	with	 several	 young	 canopy	
trees,	 shrubs,	 and	 herbaceous	 plants.	 	 A	 view	 from	 the	 old	 curbstone	 step	west	 into	 the	
creek	valley	was	maintained.		
Current	Conditions	
The	 canopy	 of	 South	 Woods	 is	 predominantly	 Acer	 negundo	 followed	 by	 Acer	
rubrum,	 Fraxinus	 sp.,	 Juglans	 nigra	 and	 Liriodendron	 tulipifera.	 	 Native	 tree	 species	
represented	 in	 the	 shrub	 and	 herbaceous	 layer	 include	 Acer	 negundo,	 Fraxinus	 sp.,	
Liriodendron	tulipifera	and	Quercus	sp.	
Native	 shrubs	 captured	 within	 the	 understory	 plots	 include	 Cercis	 canadensis,	
Lindera	 benzoin,	 Ilex	 verticillata	 and	 Viburnum	 dentatum.	 Additional	 plants	 including	
Amelanchier	 sp.,	Aronia	arbutifolia,	Cornus	amomum,	Cornus	 sericea,	Sambucus	canadensis	
and	Viburnum	lentago	can	also	be	found	growing	in	the	restored	sections	of	South	Woods.	












Pressure	 from	 deer	 browse	 and	 competition	 with	 nonnative,	 invasive	 plants	 has	
influenced	 the	 vegetation	 and	 seed	 bank	 over	 many	 decades.	 The	 understory	 and	
herbaceous	layers	are	most	affected,	showing	reduced	diversity	and	abundance	of	species.	
Under	 current	 conditions	 there	 is	 little	 vegetation	 to	 fill	 the	 understory	 and	 replace	 the	
canopy.	 
Desired	Future	Conditions	with	Measurable	Objectives	
South	 Woods,	 a	 low‐lying	 floodplain	 forest,	 should	 contain	 plant	 species	 which	
thrive	 in	 these	 conditions	 including	 tree	 species	 such	 as	 Acer	 saccharinum,	 Platanus	
occidentalis	 and	 Quercus	 palustris	 and	 shrub	 species	 such	 as	 Cephalanthus	 occidentalis,	
Cornus	 amomum	 and	 Ilex	 verticillata.	 Toxicodendron	 radicans	 should	 be	 reduced	 to	 a	
manageable	level	so	that	it	doesn’t	interfere	with	the	success	of	new	plantings.		
A	spur	of	the	woodland	trail	breaks	off	from	the	rock	outcrop	in	Penn’s	Woods	and	
runs	 adjacent	 to	 the	 Wissahickon	 Creek	 towards	 the	 Sculpture	 Garden.	 	 The	 trail	 is	
intended	 for	 irregular	 use,	 it	 is	 occasionally	 flooded	 and	 should	 be	 closed	 when	 wet	 to	
maintain	 its	 integrity.	 The	 old	 site	 of	 the	 boathouse	 should	 be	 visible	 from	 the	 trail	 and	
should	be	a	feature	to	highlight	with	native	plants.		





















John	 and	 Lydia	 Morris.		 In	 order	 to	 improve	 the	 pasture	 area	 for	 better	 grazing,	
hydrological	 modification	 took	 place	 in	 1910	 including	 installation	 of	 drainage	 tiles	 to	
divert	 excess	 surface	water	 into	 the	 two	adjacent	 streams.	 Later	 the	 land	was	 leased	 for	
grazing	and	hay	production	into	the	1950s.		
Between	 1997	 and	 2003	 the	 Arboretum	 joined	 efforts	 with	 many	 sponsors,	
including	the	Environmental	Protection	Agency	(EPA)	and	Delaware	Riverkeeper	Network,	
for	 the	 restoration	 of	 Paper	Mill	 Run.	 	 The	 goal	 of	 the	 project	 was	 to	 demonstrate	 best	
management	practices	for	reducing	non‐point	source	pollution	and	management	of	stream	
corridors,	 as	 well	 as	 to	 improve	 overall	 ecological	 function	 of	 the	 stream	 (Delaware	






area	 was	 then	 planted	 with	 a	 variety	 of	 native	 plants	 suitable	 for	 the	 site	 conditions.	
Arboretum	 botanists,	 Ann	 Rhoads	 and	 Tim	 Block,	 compiled	 a	 plant	 list	 of	 species	
appropriate	for	this	site	based	on	two	naturally	occurring	wetlands	in	Bucks	County.		This	
list	 can	 be	 found	 on	 the	 shared	 drive:	 NaturalLandsNov2014,	 see	 Appendix	 4:	 Wetland	
Plant	List,	2001,	and	can	be	used	today	as	a	guide	for	plant	selection	for	the	Wetland	and	
Paper	Mill	Run	Riparian	Corridor.		
There	 is	 a	 growing	 use	 of	 this	 section	 by	 bird	 watchers,	 artists	 and	 nature	
enthusiasts.	 Avid	 bird	 watchers,	 including	 amateurs	 and	 professionals,	 have	 recorded	
sightings	of	a	variety	of	birds	including	waterfowl,	raptors,	songbirds,	shorebirds,	owls	and	
woodpeckers.	Birds	have	been	observed	using	the	site	as	a	migratory	stopover,	nesting	or	








The	Wetlands	 is	 one	 of	 the	most	 intensively	managed	 units	 in	 the	 Natural	 Lands	
Section	due	to	recent	efforts	in	restoration	and	the	focus	of	funding.		Most	of	the	desirable	







serrulata,	 Alnus	 rugosa,	 Cephalanthus	 occidentalis,	 Cornus	 amomum,	 Ilex	 verticillata,	
Physocarpus	opulifolius,	Viburnum	dentatum,	Viburnum	 lentago	and	Viburnum	prunifolium.	
Desirable	herbaceous	plants	occurring	within	the	site	include	Asclepias	incarnata,	Asclepias	
syriaca,	 Eupatorium	 perfoliatum,	 Bidens	 cernua,	 Lobelia	 siphilitica,	 Lycopus	 americanus,	
Mimulus	ringens,	Sagittaria	latifolia,	Saururus	cernuus	and	Vernonia	noveboracensis.		
Native	 species	 within	 the	 Cyperaceae,	 Juncaceae	 or	 Poaceae	 captured	 in	 the	




invasive,	 nonnative	 species	 including	Ampelopsis	 brevipedunculata,	Galega	 officinalis,	 Iris	
pseudacorus,	 Lonicera	 japonica,	 Lysimachia	 nummularia,	 Lysimachia	 vulgaris,	 Lythrum	
salicaria,	 Phalaris	 arundinacea,	 Phragmites	 australis	 and	 Ranunculus	 ficaria,	 occupied	 a	
large	portion	of	the	herbaceous	plots.		
Data	 from	 the	 botanical	 survey	 and	 visual	 observations	 indicates	 minimal	
















plants	 that	 provide	 food	 and	 cover,	 and	 scheduling	maintenance	to	 best	 suit	 breeding,	
nesting,	and	migration	patterns.				
There	 are	 inner	 and	 outer	 loop	 paths	 that	 circulate	 around	 the	 wetlands	 and	
riparian	areas.	The	paths	should	meander	 in	a	way	to	balance	vantage	points	 for	visitors	
and	 concealed	 areas	 for	 wildlife	 to	 seek	 shelter.	The	 placement	 of	 the	 paths	 should	 not	
cause	further	compaction	to	tree	roots	or	the	stream	bank.		
Since	 this	 area	 was	 recently	 restored,	 it	 is	 of	 high	 importance	 that	 management	
efforts	 be	 directed	 towards	 monitoring	 and	 reducing	 invasive	 plant	 species	 which	
consistently	 encroach	 into	 the	 wetlands.	 	 It	 is	 of	 equal	 importance	 to	 encourage	 and	
maintain	 young	 plants	 from	 the	 Arboretum	 Living	 Collection	 and	 support	 native	
regeneration.	New	plantings	should	emphasize	species	which	demonstrate	deer	tolerance.	
Management	Actions	for	Year	2015	








 Improve	 the	circulation	 for	vehicle	and	pedestrian	access.	 	 	Address	 issues	of	root	
compaction	and	limb	up	tree	branches	along	paths.	Consider	restoring	the	path/turf	
area	near	Paper	Mill	Run	Bridge	with	meadow	or	shrubs.		























































The Wetland Woods is an early successional forest edge that lies below the 100-year 
flood line.  It is transitional between the Wetlands and Penn’s Woods. The outflow water from 
the wetland flows through this area into the Wissahickon Creek. The moisture varies throughout 
the season, during the wet season there is a small depression which holds a pool of water.	This	
seasonal	 pool	 could	 be	 an	 interesting	 area	 to	 gain	more	 information	 about.	 The	 area	 is	
potentially	important	for	waterfowl,	especially	wood	ducks	that	are	frequently	seen	there	
in	the	late	spring	with	their	young.	It	may	also	provide	habitat	for	amphibians.	




virginiana	 and	Gymnocladus	 dioica.	 Nonnative,	 invasive	 trees	 include	Tetradium	 daniellii	
and	 Phellodendron	 amurense,	 which	 are	 present	 in	 the	 canopy	 and	 as	 seedlings	 in	 the	
herbaceous	plots.	Native	trees	within	the	shrub	layer	are	very	limited,	species	include	Acer	
negundo	and	Fraxinus	sp.	
No	 native	 species	 were	 recorded	 in	 the	 shrub	 plots.	 The	 predominant	 nonnative	
species	in	the	shrub	plots	included	Ligustrum	sp.	and	Lonicera	maackii	consisting	of	50%	of	
the	 shrub	 composition;	 other	 species	 included	 Callicarpa	 japonica,	 Celastrus	 orbiculatus,	
Ligustrum	ovalifolium,	Rosa	multiflora	and	Rhamnus	cathartica.		
Several	native	herbaceous	plants	characteristic	of	 the	wet,	 low‐lying	nature	of	 this	
site	 are	 present	with	 high	RIV’s	 including	Ageratina	altissima,	Verbesina	alternifolia,	 and	
Elymus	 virginicus.	 	 Additional	 native	 herbaceous	 plants	 with	 lower	 RIV’s	 include	 Carex 
blanda, Carex lupulina,	 Cryptotaenia	 canadensis,	 Persicaria	 virginiana,	 and	 Verbena	
urticifolia. Nonnative	invasive	plants	are	prolific	throughout	the	herbaceous	plots	including	
Allium	 vineale,	 Ampelopsis	 brevipedunculata,	 Lonicera	 japonica,	 Lonicera	 maackii,	
Lysimachia	 nummularia,	 Rhamnus	 cathartica,	 Rosa	 multiflora	 and	 Viburnum	 dilatatum.		
Other	less	abundant	nonnative	plants	are	Euphorbia	pilosa	and	Microstegium	vimineum.		







be	critical	 to	 its	success.	Toxicodendron	radicans	was	prolific	 in	 the	herbaceous	plots	and	
into	the	canopy.	Although	it	 is	a	native	vine	and	its	fruits	are	eaten	by	birds,	it	also	poses	
management	 challenges	 due	 to	 its	 aggressive	 climbing	 behavior	 and	 action	 as	 a	 human	
irritant.			
Desired	Future	Conditions	with	Measurable	Objectives	
Wetland	 Woods,	 a	 low‐lying	 floodplain	 forest,	 should	 contain	 plant	 species	 that	
thrive	 in	 these	 conditions,	 including	 tree	 species	 such	 as	 Acer	 saccharinum,	 Platanus	
occidentalis	 and	 Quercus	 palustris	 and	 shrub	 species	 such	 as	 Cephalanthus	 occidentalis,	
Cornus	 amomum	 and	 Ilex	 verticillata.	 Toxicodendron	 radicans	 should	 be	 reduced	 to	 a	
manageable	level	so	that	it	doesn’t	interfere	with	the	success	of	new	plantings.		
This	area	has	not	received	much	attention	in	recent	years	and	therefore	is	lower	in	
priority	 for	managing	 invasive	 species.	 	 However,	 time	 should	 be	 allocated	 each	 year	 to	
reduce	the	spread	of	aggressive	vines	and	non‐native	fruiting	shrubs.	The	goal	should	be	to	





 Remove aggressive vines. 	
 Remove nonnative, invasive shrubs which are management threats to new plantings and 
natural regeneration of desired species.	














This	 project	 has	 expanded	 the	 knowledge	 of	 the	 Natural	 Lands	 Section	 through	
compiling	 data	 on	 the	 physical	 conditions	 and	 collecting	 baseline	 data	 on	 the	 biological	
conditions	of	the	site.		Based	on	the	existing	and	learned	information	this	management	plan	
has	 organized	 management	 objectives	 and	 prescribed	 the	 best	 long	 and	 short‐term	
management	 actions.	 	 The	 adaptability	 of	 this	management	 plan	 is	 critical	 as	 it	 requires	
ongoing	monitoring	to	document	the	effect	of	management	actions	followed	by	use	of	the	
results	to	update	knowledge	and	adjust	future	actions.		In	the	future,	the	botanical	survey	
































There	 are	 several	 indicators	 of	 forest	 health	 which	 can	 be	 drawn	 upon	 while	
considering	the	current	and	future	status	of	the	Natural	Lands	Section.		The	majority	of	the	
canopy	 trees	 throughout	 are	 native	 species	 which	 contribute	 great	 benefits	 to	 the	
ecosystem	 including	 providing	 habitat	 and	 seed	 for	 forest	 regeneration.	 	 The	 native	
understory	 and	 herbaceous	 layer	 are	 in	 poor	 health	 due	 to	 over	 browsing	 by	 deer	 and	









number	 one	 limiting	 factor	 that	 challenges	 management	 in	 reaching	 desired	 future	
conditions.	 The	 understory/shrub	 and	 herbaceous	 layers	 lack	 a	 healthy	 amount	 and	
diversity	of	native	species,	rather	these	forest	layers	are	dominated	by	nonnative,	invasive	
species.	Although	native	seedlings	of	trees	including	Acer	negundo,	Acer	rubrum,	Carya	sp.,	
Fraxinus	 sp.,	 Liriodendron	 tulipifera,	 and	Magnolia	 tripetala,	were	 present	 in	 herbaceous	
plots,	 they	were	not	 readily	 observed	 in	 understory/shrub	plots.	Native	 plants	 currently	
existing	within	 the	 forested	understory	have	been	planted	and	great	effort	has	gone	 into	
protecting	 those	 plants	 with	 stakes	 and	 fencing.	 Under	 current	 conditions	 forested	
sections,	including	Bald	Cypress	Woods,	Penn’s	Woods,	South	Woods	and	Wetland	Woods,	
will	be	unable	to	renew	themselves.		











population	 and	 development,	 and	 dwindling	 numbers	 of	 hunters.	 	 Historically,	 keystone	
species	and	apex	predators	 in	Pennsylvania	played	a	key	role	 in	balancing	the	ecosystem,	
including	keeping	the	deer	population	in	check.	Today,	overpopulation	of	deer	is	one	of	the	
largest	 issues	 affecting	 the	 health	 of	 Pennsylvania’s	 current	 and	 future	 forests	 (Forest	
2014).		
Overpopulation	 of	 deer	 significantly	 alters	 the	 development	 of	 forest	 vegetation.		
Since	 deer	 have	 evolved	 with	 native	 vegetation,	 they	 selectively	 browse	 these	 familiar	
species	and	find	nonnative	plants	unpalatable.	As	a	result,	overall	abundance,	diversity	and	
regeneration	of	native	vegetation	are	diminished.	Browsing	pressure	eventually	exhausts	
the	 seed	 bank	 and	 regeneration	 is	 slowed	 preventing	 the	 forest	 from	 renewing	 itself,	
eliminating	 the	 shrub	 and	 understory	 layers,	 thereby	 hampering	 long	 term	 ecological	
health.		The	suggested	population	target	by	Pennsylvania	Game	Commission	is	15‐20	deer	






associated.	 Disturbance	 associated	 with	 deer	 over	 population	 increases	 the	 successful	
spread	of	invasive	plant	species.		Invasive	plants	naturally	thrive	in	disturbed	areas	and	are	




property.	 	 There	 are	 gaps	 in	 the	 fence	 and	 width	 and	 height	 do	 not	 fully	 exclude	 deer.		











gardens	 which	 have	 successfully	 installed	 deer	 exclosures	 in	 varying	 sizes	 include	
Bowman’s	 Hill	 Wildflower	 Preserve,	 Duke	 Farms,	 Longwood	 Gardens,	 Mt.	 Cuba	 Center,	
Philadelphia	Fairmount	Park	and	Tyler	Arboretum.	Deer	exclosures	can	be	built	 to	allow	
pedestrian	 access	 which	 offers	 people	 a	 rare	 opportunity	 to	 experience	 what	 a	 forest	
should	look	like	in	the	absence	of	heavy	browsing.		
Most	 of	 the	native	 plants	 growing	 in	 abundance	within	 the	Natural	 Lands	 Section	
can	 be	 assumed	 to	 have	 a	 high	 degree	 of	 resistance	 to	 deer	 browse	 and	 characteristics	
which	allow	them	to	compete	with	 invasive	plants.	New	plantings	of	native	plant	species	
should	emphasize	species	which	demonstrate	deer	tolerance.	These	plants	can	be	used	to	
diversify	 the	 plants	 within	 the	 landscape.	 For	 example,	 Verbesina	 alternifolia	 is	 a	 large,	
yellow	 flowering	 plant	 in	 the	 Aster	 Family	 found	 thriving	 in	 sun	 to	 partial	 sun	 in	 edge	
conditions	 within	 South	 Woods,	 Meadows	 and	 other similar habitats. The list of faunal 
associations is extensive. Frequent insect visitors to the flower are the long and short tonged 
bees, butterflies and skippers, and several species of caterpillars and beetles feed on the foliage 
(Hilty 2012). Plants within the Cyperaceae would be beneficial species to further incorporate in 
restoration plantings within the Natural Lands Section. They are fairly resistant to deer browse 
and have many ecological benefits. Several sedge species occur throughout the Natural Lands 
Section include Carex amphibola, C. blanda, C. digitalis, C. lupulina and C. lurida.   
Delaware	 Valley	Wildlife	 Management	 (DVWM)	 is	 a	 private	 wildlife	 management	
organization.	 	 It	 is	 important	 for	 the	 Arboretum	 and	 at	 the	 watershed	 scale	 that	 we	
continue	 to	 develop	 our	 relationship	 with	 DVWM.	 	 It	 is	 also	 important	 that	 issues	



















Another	 factor	 that	 greatly	 challenges	management	 is	 the	 abundance	 of	 invasive,	
nonnative	plant	species	which	is	directly	correlated	to	the	overpopulation	of	deer.	Invasive	




maturity,	 ability	 to	 spread	 sexually	 and	vegetatively	 and	 early	 spring	 leaf	 out.	Nonnative	
invasive	 plants	 have	 been	 taken	 outside	 of	 their	 natural	 range	 where	 they	 are	 typically	
suppressed	 by	 environmental,	 pest	 or	 disease	 conditions.	 The	 introduction	 of	 nonnative	
invasive	plants	has	occurred	accidently,	such	as	in	shipping	material,	or	intentionally,	such	
as	for	ornamental	purposes	or	erosion	control.	The	threat	to	natural	areas	is	that	invasive	
plants	 displace	 native	 plants	 thereby	 altering	 forest	 structure,	 inhibiting	 succession	 and	
forest	 regeneration,	 and	 degrading	 wildlife	 habitat.	 Invasive	 species	 do	 not	 provide	 the	
same	 wildlife	 benefits	 provided	 by	 native	 plants.	 The	 close	 association	 of	 deer	
overpopulation	and	invasive	plants	is	a	fundamental	cause	of	the	success	of	invasive	plants	
and	 the	 inability	 of	 the	 forest	 to	 renew	 itself.	 	 As	 discussed	 earlier,	 over	 browsing	
negatively	impacts	forest	structure,	making	the	forest	vulnerable	and	more	susceptible	to	
plant	invasion,	further	degrading	the	site.		
A	 goal	 of	 the	Natural	Lands	 is	 to	 create	 a	 landscape	which	 relies	on	native	plants	
compatible	with	adjacent	forested	landscapes	such	as	the	Wissahickon	Valley.	The	density	
of	 nonnative,	 invasive	 species	within	 the	 Natural	 Lands	 Section	 is	 overwhelming.	 	 Total	





of	 native	 species	 has	 been	 initiated	 should	 be	 the	 highest	 priority	 for	 ongoing	 control	
efforts.	 In	 these	 areas	 it	 may	 be	 appropriate	 to	 specifically	 target	 species	 which	 are	













community	 structure	 between	 two	 habitat	 types.	 	 The	 edge	 is	 greatly	 influenced	 by	
surrounding	 environmental	 factors	 including	 increased	 light	 and	 wind.	 Edge	 is	 more	
tolerable	 for	 common	 generalist	 species.	 	 Often	 these	 species	 are	 accustomed	 to	 several	
different	habitat	types	and	are	seen	in	the	edge	as	they	travel	from	one	habitat	to	another.		
Research	 has	 indicated	 that	 increased	 nonnative	 invasive	 plant	 species	 and	 elevated	
predator	density	within	the	edge	can	be	explained	through	the	theory	of	an	ecological	trap.	




Early	 accounts	 in	 wildlife	 management	 included	 reports	 of	 greater	 diversity	 near	 edge	
habitat,	 adding	 to	 the	 general	 conception	 that	 edges	 were	 good	 for	 wildlife	 and	 their	
creation	was	 often	 recommended	 in	management	 (Ries	 2004).	 	 However	 we	 now	 know	
otherwise,	 and	 management	 has	 transitioned	 away	 from	 encouraging	 edge	 for	 its	
associations	with	game	 loving	species	 to	 large	blocks	of	contiguous	 forest	or	grassland	to	
protect	interior	species	and	habitat	diversity	(Ries	2004).		
As	 habitat	 patches	 become	 smaller	 and	 more	 irregularly	 shaped,	 they	 become	
increasingly	dominated	by	edge	habitat.		Forest	fragmentation	can	be	reduced	by	restoring	
links	 between	 patches	 or	 minimizing	 edge	 effects.	 These	 concepts	 can	 be	 applied	 at	 a	
smaller	scale	within	the	Natural	Lands	Section.	Reducing	the	edge	effect	can	be	achieved	by	









In	 2014	 the	 Arboretum	 welcomed	 approximately	 130,000	 visitors	 who	 passed	
through	the	Natural	Lands	Section.	This	section	is	the	segue	between	the	entrance	and	the	
formal	garden,	currently	serving	as	the	first	impression	for	all	visitors.		The	Natural	Lands	
Section	 supports	 a	 plethora	 of	 activities	 and	 attractions	 including	 annual	 bird	 counts,	
wetland	tours,	and	children	and	adult	classes.	The	area	encompasses	a	variety	of	habitats	
adjacent	to	the	beautiful	Wissahickon	Creek	which	provides	a	unique	experience	to	visitors	
within	 an	 urban	 setting.	 It	 is	 the	 goal	 of	 the	 Natural	 Lands	 Section	 to	 enhance	 this	
experience	 through	 creating	a	 landscape	which	 relies	on	native	plants	 and	 is	 compatible	
with	adjacent	forested	landscapes	such	as	the	Wissahickon	Valley.		
The	Natural	 Lands	 Section	 contributes	 to	 the	 Arboretum’s	mission	 to	 promote	 an	
understanding	of	the	relationship	between	people,	plants	and	place.		It	accomplishes	this	by	
engaging	 visitors	 at	 the	 individual	 level;	 as	 well	 as	 landowners,	 professionals	 and	
municipalities.	It	defines	connections	to	facilitate	awareness	and	appreciation	of	land	as	a	
critical	 natural	 resource.	 It	 communicates	 the	 significance	 of	 environmental	 stewardship,	
including	 the	 responsibility	 of	 planning	 and	 managing	 resources	 within	 the	 community.		
Current	and	 future	management	of	 the	Natural	 Lands	Section	does	 and	will,	 respectively,	
operate	through	an	ecological	perspective.		The	area	is	and	will	be	maintained	as	a	resource	
for	 public	 education	 through	 display,	 interactions,	 and	 practice.	 In	 addition	 best	
management	practices	are	presented	as	an	exhibit	of	techniques	on	a	variety	of	landscape	
and	habitat	types.		
This	project	has	assembled	 the	 framework	 for	an	adaptive	management	plan	 for	a	
variety	of	purposes	including	operational	management,	planning,	and	fundraising	for	future	
development.	 An	 assessment	 of	 the	 current	 status	 of	 the	 site	was	 conducted	 through	 an	
examination	 of	 the	 physical	 conditions	 and	 the	 botanical	 survey.	 	 	 The	 survey	 will	 later	
serve	 as	 baseline	 data	 for	 future	 monitoring,	 evaluation	 and	 further	 investigation.		
Determination	 of	 future	 desired	 conditions	 with	 measurable	 objectives	 were	 discussed	
within	each	management	unit.	 	Design	and	implementation	of	ways	to	accomplish	desired	
objectives	were	listed	as	maintenance	actions.		









The	 results	 of	 this	 project	 further	 reveal	 the	 ecological	 issues	 associated	 with	 an	
urban	 landscape	 disturbed	 by	 the	 negative	 impacts	 from	 overpopulation	 of	 deer	 and	




















































































































































































































































































































Appendix 3: Botanical Survey 2014-Herbaceous Data, Bald Cypress Swamp
Habitat_plot # Species List RIV









































Appendix 3: Botanical Survey 2014-Herbaceous Data, Bald Cypress Swamp
Total 100




















































































Appendix 3: Botanical Survey 2014-Herbaceous Data, Bald Cypress Swamp




























Appendix 2: Botanical Survey 2014-Understory/Shrub Data
Habitat_plot # Species List RIV
Bald Cypress Swamp _34, 35, Acer negundo 16.30434783
















Penn's Woods_6, 8, 13, 14, 15, Fagus grandifolia 17.36719206
 16, 17, 18, 19, 20, 21, 22, 23, Lonicera maackii 8.240460649





















































Riparian Corridor _2, 32 Acer negundo 15.25974026



















Taylor Woods _3, 4, 5, 7, 9, Fagus grandifolia 14.33566434























Wetland Woods _28, 29, 30, Lonicera maackii 27.47005988









Appendix 3: Botanical Survey 2014- Herbaceous Data, Penn's Woods
Habitat_plot # Species List RIV






































Penn's Woods_13 Persicaria longiseta 11.596714
Euonymus alatus 11.503658
Acer rubrum 10.09819












































Appendix 3: Botanical Survey 2014- Herbaceous Data, Penn's Woods
Ulmus sp. 0.7540037
Total 100







































Appendix 3: Botanical Survey 2014- Herbaceous Data, Penn's Woods











































Appendix 3: Botanical Survey 2014- Herbaceous Data, Penn's Woods
Ribes rubrum 0.8657636
Total 100
























































































































































Appendix 3: Botanical Survey 2014- Herbaceous Data, Riparian Cooridor
Habitat_plot # Species Relative CoverIV




























































































































































































































































































Appendix 3: Botanical Survey 2014: Herbaceous Data, Taylor Woods
Habitat_plot # Species List RIV




















































































Taylor Woods_7 Matteuccia struthiopteris 46.019328


























































































Appendix 3: Botanical Survey 2014- Herbaceous Data, Wetland
Habitat_plot # Species List RIV


















































































Wetlands_51 Lysimachia nummularia 20.78551
Juncus effusus 9.0122407







































Appendix 3: Botanical Survey 2014: Herbaceous Data, Wetland Woods
Habitat_plot # Species List RIV


























































































WW_31 Toxicodendron radicans 25.60610982













































































































































































































































































































































































































































































































































































































Spring	(March‐May)	 Summer	(June‐August)	 Fall	(September‐November)	 Winter	(December‐February)	
Repair	turf	
	
Aerate		
	
Over	seed		
	
	 Aerate		
	
Over	seed	
Leaf	cleanup	
Potential	Projects:	
Improve	the	turf	area	at	the	front	entrance.		
